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states should be connected up In the (p,v) plane by a 
system of curves T= constant, consistent with the dif¬ 
ferential equation 

ifv ~ a?i 2 > 

and making y v equal to the specific heat at constant 
volume in the regions which represent physically 
possible states. For the validity of the rule it does 
not matter how the curves are joined up provided that 
the above differential equation is everywhere satisfied. 

The notation may appear somewhat cumbersome, 
but anyone who tries to express thermodynamical 
formulae in writing will find it impossible to do so 
clearly and precisely without some such large array of 
symbols. In particular, the use of capital letters 
for the volume, entropy, energ} 7 , and other thermo¬ 
dynamic magnitudes of a whole body, and small 
letters for the corresponding magnitudes per unit 
mass, is a very useful convention. The different 
forms of d, 8 used for differentiations, variations, 
and diminutions are less easy to follow 7 . If we 
attempt to compare the subject of this volume with 
Prof. Planck’s excellent little treatise, we shall prob¬ 
ably come to the conclusion that Prof. Voigt goes 
more into elaborate details, while Prof. Planck keeps 
more to the main points. The book now before us 
thus contains the more information about a wide range 
of physical phenomena, but Prof. Planck’s book is the 
easier to read. Neither book can be said to be better 
or worse than the other, as each has its own uses. 

The French translation, which forms No. 22 of the 
physico-mathematical series appearing under the title 
of Scientia, contains the two papers “ Graphic 
Methods in the Thermodynamics of Fluids ” and “ A 
Method of Geometric Representation of the Thermo¬ 
dynamic Properties of Substances by Means of Sur¬ 
faces,” both originally published in the Connecticut 
Transactions for 1873. It is accompanied by a short 
notice of Gibbs’s, life and works, and an introduction 
by Prof. Brunhes. The latter, giving as it does a 
general and explanatory account of the subject-matter 
of the papers translated, forms a useful addition to 
the book. G. H. B. 


FUNGUS-GALLS. 

Beitrcige zur physiologischen Anatomic der Pilzgallen. 
By Hermann Ritter von Guttenberg. Pp. 70; with 
4 plates. (Leipzig : Wilhelm Engelmann, 1905.) 
Price 2S. 9 d. net. 

HE study of galls is never more profitably 
approached than when the mutual inter-reactions 
between parasite and host-plant are considered con¬ 
jointly. The intimate connection existing between 
these tw 7 0, whether the parasite be insect or fungus, 
forbids the divorce of either party, and it is therefore 
a pleasure to come across a work in which this close 
union is recognised, and an endeavour made to ex¬ 
plain the anatomical changes occurring in fungus- 
galls from a physiological standpoint. 

In this w 7 ork the effects caused by five different 
fungi on as many host-plants are described. The 
fungi all belong to separate families, as also do the 
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hosts, and the series is therefore admirably suited for 
generalising the results. It includes Albugo on 
Capsella, Exoascus on Alnus, Ustilago on Maize, 
Puccinia on Adoxa (where, however, no gall-formation 
arises), and Exobasidium on Rhododendron. 

The constancy of form and complexity of structure, 
characteristic of many insect-galls, are not found here, 
and the principal changes observable may be briefly 
summarised as consisting of the hypertrophied de¬ 
velopment of a large-celled, thin-walled parenchy¬ 
matous tissue containing very vacuolated protoplasm, 
enlarged nuclei, and rich stores of starch or water. 
This is accompanied by an increase in the number of 
vascular bundles, or at least of their elements, and by 
modifications of the epidermis, whilst the assimilatory 
and aerating systems generally tend to be suppressed. 

These anatomical changes are, in the author’s 
opinion, mostly due to a change of function which 
the tissues assume under the influence and for the 
exclusive benefit of the parasite. The fungus may 
almost be regarded as a sculptor w'orking with clay. 
It moulds the host-plant at will, forcing it to lay down 
a store house and fill it with food for the tenant’s 
use, forcing the xylem to predominate when water is 
needed, or the phloem when carbohydrates are re¬ 
quired. Where spore formation is proceeding, 
accessory bundles are laid down to provide the in¬ 
creased supplies necessary. Here the epidermis is 
weakened so as not to hinder the dispersal of spores, 
there the mechanical tissue suppressed lest the pro¬ 
gress of the fungus be impeded, while even the 
chlorophyll granules, when present, work in the 
service of the parasite. Everywhere the story reads 
as if the host had become wholly subservient to the 
will of the parasite; but were the author now to ex¬ 
change his brief and act as counsel for the host, he 
might equally well explain many of the changes as 
evidencing an intense effort put forth by the latter 
to overcome the former. A final summing up would 
then be less partial, and productive of still more 
valuable results. 

Here and there the author has observed indications 
of this struggle, and one point to which he directs 
attention is of special interest, viz. the deposit of a 
cellulose cap or sheath around the invading haus- 
torium or hypha, apparently for the purpose of pre¬ 
venting its entry. This phenomenon, which, though 
of frequent occurrence, is not generally known, is 
most remarkable in Ustilago Maydis, where the whole 
length of an intracellular hypha in its passage 
through a cell may become enclosed in a cellulose 
tube. Subsequently this tube may become irregularly 
thickened in parts, and then shows distinct stratifi¬ 
cation. 

The observations regarding the behaviour of the 
nucleus—its lobed appearance, occasionally leading on 
to amitotic division, its participation in the formation 
of the above mentioned cellulose sheath, its subse¬ 
quent decrease in size, the aggregation of the chro¬ 
matin at the periphery, &c.—are all most interesting. 
Some of them need confirmation by more exact histo¬ 
logical methods than the author seems to have 
employed, before his conclusions can be accepted, e.e. 
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the fate of the nucleus in the epidermal cells of Alnus 
incana, which appears very doubtful. In a few other 
points doubts have also arisen in the writer’s mind 
whether certain appearances described may not have 
been due to imperfect fixation. 

The discussion concerning' the attraction which the 
nucleus apparently exerts on the haustoria is reverted 
to in the section dealing with Puccinia Adoxae, and 
the solution arrived at seems natural and satisfactory. 

Space will not permit us to mention many other 
points of interest which the reader will find in this 
little book. A perusal thereof will, it is believed, 
repay the mycologist, who, even if he doubts a few 
of the facts or considers the conclusions often some¬ 
what forced, will at all events find the subject treated 
from a new point of view, and will thereby gain a 
stimulus for his own researches. 

E. R. Burdon. 


OUR BOOK SHELF. 

Report on the Injurious Insects and other Animals 
observed in the Midland. Counties during 1904. By 
Walter E. Collinge, M.Sc. Pp. v + 64. (Birming¬ 
ham : Cornish Bros., 1905.) 

This is the author’s second report. It deals with 
injurious insects and other animals which have been 
forwarded to him by various correspondents in the 
midland counties during 1904. 

The work is not bulky, but contains in its sixty- 
nine pages a great amount of valuable matter, cover¬ 
ing a wide ground. Its value is enhanced by twenty- 
nine illustrations; many of these are those used in 
the Board of Agriculture leaflets, and some could 
certainly be improved on, such as Fig. 17. the winter 
moth, and Fig. 22, the codling moth. The original 
illustrations are excellent, including those of the goat 
moth, the birch gall mite, crane flies, and yellow 
underwing larvae. Among the most interesting notes 
are those on a supposed new apple mite (Eriophyes, 
sp.) and on carnivorous slugs. 

With regard to the latter, the author tells us that 
living specimens have been introduced into green¬ 
houses and nursery gardens with very beneficial 
results. This kind of work is most valuable, and we 
hope Mr. Collinge will have a larger supply to dis¬ 
pose of among nurserymen in future. 

There is a detailed and able account of the pear 
midge (pp. 42-49), but amongst the supposed remedial 
measures we find it recommended “ to deeply trench 
the ground beneath the trees.” This has probably 
crept in by error. The goat moth is treated in a 
short, concise manner, and this paper is excellently 
illustrated with photographs. 

Amongst other fruit pests that the author has had 
reported from the midlands may be mentioned the 
apple blossom weevil, codling moth, the plum bark 
beetle, winter moth, the currant clearwing, magpie 
moth, and, needless to say, one of the most serious 
pests in Herefordshire, the apple sucker. A few 
short notes are also given on parasitic diseases of 
animals, such as scaly leg in fowls, gapes in poultry, 
and the pig louse. 

In the appendix the use and employment of hydro¬ 
cyanic acid gas and bisulphide of carbon are dealt 
with, and a general account of insects and the classifi¬ 
cation briefly referred to. The author divides the 
Hexapoda into fourteen orders. 

As this report should fall into the hands of practical 
tpen, we regret to see new generic names are given 
in the text. Scientific names have rather a frighten- 
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ing effect, and when we keep changing them it makes 
matters worse. Probably it would be better if we 
kept to popular names only in the text of such re¬ 
ports, and referred the reader to the scientific names 
in an appendix. The farmer and gardener want 
these matters put before them in as simple a way as 
possible. 

We look forward to another of these reports with 
pleasure, and hope they will appear annually for the 
benefit of grower and economic zoologist alike, for 
the contents of the pages of the one before us are 
both scientifically accurate and preeminently practical. 

F. V. T. 

Studies of the Museums and Kindred Institutions of 
New York City, Albany, Buffalo, and Chicago, 
with Notes on some European Institutions. By 
A. B. Meyer. Rep. U.S. Nat. Mus. for 1903. 
Pp. 311-608; plates. (Washington, 1905.) 

Dr. Meyer’s valuable notes and comments on the 
museums of America and Europe are already familiar 
to our readers by the notices published in our columns 
of the issues of the original German text. Of that 
text the present volume is a translation, revised by 
the author himself, and with all the original illus¬ 
trations reproduced, although in some instances on a 
smaller scale. Since the author’s tour of inspection 
was primarily undertaken for the purpose of learning 
all that was to be learnt from American museums, the 
consideration of which occupies by far the greater 
portion of the report, it was only right and proper 
that an English translation of the latter should be 
issued in America rather than in this country, and 
the Smithsonian Institution deserves the thanks of all 
interested in museums for the excellent manner in 
which it has carried out its self-imoosed task. 

The translation will indeed be fully as acceptable 
in England as it can be in America, for Dr. Mever 
is an outspoken critic who does not mince his 
opinions, and some of his views with regard to the 
organisation, installation, and conservancy of 
museums in this country cannot fail, from this same 
outspoken and candid manner, to have a permanent 
value. 

Especially important are his opinions with regard 
to the deteriorating effect of light on the collections 
of recent zoology in the Natural History Museum in 
Cromwell Road. 

“Everywhere in England,” he writes, “the collec¬ 
tions are exhibited during the entire dav, and it is 
said that this custom must continue, otherwise the 
money for expenses will not be forthcoming. I think, 
however, that this is an error. Tf the officials them¬ 
selves were only convinced that the collections 
intrusted to their keeping are really being injured, 
they would be able to impress this fact upon the 
trustees. . . . The public would soon become accus¬ 
tomed to shorter hours of opening if there were some 
way of making them generally known.” Would 
thev ? 

Whether or no we accept all the author’s views and 
criticisms, there can be no doubt that the issue of an 
edition of Dr. Mever’s “ museum survey ” m English 
is a matter for all-round satisfaction. R. L. 

Notes on Assaying and Metallurgical Laboratory ex¬ 
periments. By Prof. Richard W. Lodge. Pp. 
viii + 287. (New York: Tohn Wiley and Sons; 
London: Chapman and Hall, Ltd., 1904.) Price 
12s. (id. net. 

Prof. Lodge has brought together in this book the 
notes which have been in use for many years by the 
third-year students in assaying at the Massachusetts 
Institute of Technology and part of the notes given 
to fourth-year students. The book may therefore be 
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